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(57) (Abstract) 

(Purpose] This invention relates to a multipurpose display 
system for displaying a camera image and a computer image on 
a display unit. The display system provides excellent image 
conceivability when installed on a vehicle. 
[Structure] The multipurpose display system is configured 
to have the following structural requirements © - ©: © a camera 
1, (D a display select switch 6 A which is turned on in accordance 
with the operation of a reverse gear 7 of the above vehicle 
to pass picture output signals from the camera 1, (D a data 
processing unit 4a for processing data according to a 
pre-installed program, © a data storage 14 in which image data 
of distance scales are stored, © a display control unit 5a which 
generates image signals in accordance with the processed data 
from the data processing unit 4a, and which accesses the image 
data storage 14 to generate the image signals of the distance 
scales when the reverse gear 7 of the above vehicle is operated, 
© a synthesizing unit 15 for adding and synthesizing the image 
signals outputted from the display select switch 6 A and the 
image signals from the display control unit 5a, and © a display 
unit 2a for displaying an image of the synthesized signals from 
the synthesizing unit 15. 
(Claim] 

(Claim 1] A multipurpose display system for displaying a 
picture shot by a camera (1) and an image showing processed 
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data from a data processing unit (4a), and for switching an 
image to be displayed according to an operation of a reverse 
gear (7) of a vehicle on which said multipurpose display system 
is installed, characterized by comprising: 

a camera (1) for monitoring the back of said vehicle, 
a display select switch (6 A ) for controlling passing of image 
signals outputted from said camera (1), said display select 
switch (6 A ) being turned on according to the operation of said 
reverse gear (7) of said vehicle, 

a data processing unit (4a) for providing data communication 
through a communication line (24) and for processing data in 
accordance with a pre-ins tailed program, a distance marker data 
storage (14) in which image data for displaying distance scales 
on the image shot by said camera (1) are stored, a display control 
unit (5a) which generates image signals for displaying an image 
of the processed data from said data processing unit (4a) , and 
whichaccesses said distancemarker data storage (14) togenerate 
image signals for displaying an image of the distance scales 
when said reverse gear (7) of said vehicle is operated, 
a synthesizing unit (15) for adding and synthesizing the image 
signals outputted from said display select switch (6 A ) and the 
image signals from said display control unit (5a) , and a display 
unit (2a) for displaying an image of the synthesized signals 
from said synthesizing unit (15) . 

[Claim 2] A multipurpose display system as claimed Claim 1, 
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characterized in that: 

Switching of said display select switch (6 A ) and display 
changeover of- said display control unit (5a) are effected by 
operating a manual switch (8) as well as by operating said reverse 
gear (7 ) . 

[Detailed Description of the Invention] 
[0001] 

[Technical Application Field] The present invention relates 
to a multipurpose display system which displays a image shot 
by a camera and an image of data processed by a computer system Jq 
on a display unit.. 

[0002] Currently, a transportation business, for example, 
utilizes an efficient transportation system for collection and 
delivery of loads, in which system a terminal unit capable of 
radio data communication is installed on a freight truck to 
receive instructions as to collection and delivery address and 
other information from a control station through radio data 
communication . 

[0003] The terminal unit on the freight truck typically /? 
contains a CRT (Cathode Ray Tube) or a LCD (Liquid Crystal 
Display) as an output device which displays characters and others 
showing the instructions from the control station. Also, a 
backmonitoring camera is provided at a rear region of the freight 
truck. The images taken by the camera are displayed on the 
CRT or LCD so that safety during backing of the vehicle by a 
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driver can be more secured. 

[0004] In such a configuration, it is difficult to recognize 
the distance between a photographed subject and the vehicle 
only by the image of the back shot by the camera . Thus , distance 
scales for indicating a substantial^distance are provided on 
a display screen of the CRT or LCD, thereby improving distance 
recognition . 

(0005] However, since the distance scales are permanently 
shown on the display screen of the CRT or LCD, the scales overlap 
the instructions indicated by characters and data sent from 
the control station, which deteriorates conceivability of the 
instructions . 

[0006] Accordingly, there is a demand for an improved 
multipurpose display system in which data recognition is not 
degraded by the presence of the distance scales. 
[0007] 

[Prior Art] Fig. 5 is a block diagram showing a structure 
of a prior-art display system which displays data and monitors 
the back of a vehicle. 
[0008] (1) Structure 
1) Data processing unit 

A data processing unit consists of a radio communicator 3 
intermediating between the data processing unit and a control 
station to provide data communication, a data processor 4 for 
processing data received through the data communication, and 
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a display control unit 5 for displaying an image of processed 
data from the data processor 4. The image of the processed 
data is displayed on a display unit 2 through a contact b of 
a display select switch 6. 
[0009] 2) Back monitor unit 

A back monitor unit is composed of a back monitoring camera 
1 for photographing the back of the vehicle. The shot images 
are shown on the display unit 2 through a contact a of the display 
select switch 6. 
[0010] (2) Operation 

The display select switch 6 is typically coupled to a reverse 
gear 7 of the vehicle. When a transmission of the vehicle is 
put at a reverse gear position, the contact a of the display 
select switch 6 is connected. Thus, when the vehicle starts 
to back, the image of the back is automatically shown on the 
display unit 2. 

[0011] On the other hand, the contact b of the display select 
switch 6 is connected during normal driving, displaying the 
data of instructions sent from the control station on the display 
unit 2. * 
[0012] There is also typically provided a manual switch 8 
which allows manual operation of the display select switch 6. 
[0013] (3) Example of multipurpose display system 

installation 

Figs. 6 (a) and 6 (b) are perspective views of a vehicle and 



a driver' s seat of the vehicle, respectively, showing an example 
of multipurpose display system installed on the vehicle. 
[0014] A back monitoring camera 1 for photographing the back 3 
of a freight truck 9 is positioned at the rear region of the 
truck 9. The picture shot by the camera 1 is displayed on a 
monitoring TV (display unit) 2 A equipped above a driver's seat 

10 for visual recognition of the picture. A system main body 

11 for data communicating and data processing is also located 
adjacent to the driver's seat 10, which position facilitates 
the operation of the display system. 

[0015] (4) Necessity for displaying distance scales and a 
displaying means 

It is difficult to recognize the distance between a photographed 
subject and the vehicle only by the picture of the back shot 
by the back monitoring camera 1. Thus, the picture of the back 
by itself is insufficient to provide distance conceivability 
for the driver. 

[0016] For solving this problem, scales indicating a 

substantial distance are shown on the CRT or LCD display screen 
of the monitoring TV 2 A to improve distance conceivability. 
[0017] Figs. 7(a) and 7 (b) illustrate a prior-art structure 
for displaying distance scales. Fig. 7 (a) shows a positional 
interrelationship between the CRT and a scale plate viewed from 
the side of the CRT. Fig. 7(b) is a front view of the scale 
plate. 
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[0018] More specifically, a graduated distance scale plate 
13 formed of transparent acrylic board and other material is 
provided on the CRT 12 or other display screen to give distance 
scales to the picture of the back. 
[0019] 

[Problem to be Solved by the Invention] However, the permanent 
display of the scale plate 13 on the display screen of the CRT 
12 causes the following problem. The distance scales are 
present on the CRT 12 even while instruction data are being 
shown on the screen. Thus, the scales deteriorate the 
recognition of data reading. 

[0020] Fig. 8 shows an example of a data display screen in 
which conceivability of displayed data is deteriorated. 
[0021] On this screen, the distance scales overlap the 
displayed data such as "Oxlndustries" and "AA Trading Co., 
Ltd.", which makes it extremely difficult to read the data. 
[0022] The objective of the present invention is to solve 
above-identified problem arising from a conventional 
multipurpose display system by providing an improved 
multipurpose display system in which distance scales do not 
overlap displayed data, thereby attaining an enhanced working 
environment in view of' data conceivability. 
[0023] 

[Means for Solving the Problem] Fig. 1 is a block diagram 
showing a basic structure of the present invention. 
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[0024] The present invention is characterized by being 
configured to synthesize a picture shot by a camera and an image 
for showing distance scales on the picture and to display the 
synthesized image. 

[0025] More specifically, the present invention provides a 
multipurpose display system for displaying a picture shot by 
a camera 1 and an image showing processed data from a data 
processing unit 4a, and for switching an image to be displayed 
according to an operation of a reverse gear 7 of a vehicle on 
which said display system is installed, said multipurpose 
display system comprising the following structural 
requirements 0-®: 

[0026] © a camera 1 for monitoring the back of said vehicle, 

[0027] © a display select switch 6 A for controlling passing 

of picture signals outputted from said camera 1 in ©, said 

display select switch 6 A being turned on according to the 

operation of said reverse gear 7 of said vehicle, 

[0028] <D a data processing unit 4a for providing data 

communication through a communication line 24 and for processing 

data in accordance with a pre-installed program, 

[0029] © a distance marker data storage 14 in which image 

data for displaying distance scales on the picture shot by said 

camera 1 in © are stored, 

[0030] ® a display control unit 5a which generates image 
signals for displaying an image of the processed data from said 
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data processing unit 4a in ®, and which accesses said distance 
marker data storage 14 to generate image signals for displaying 
an image of the distance scales when said reverse gear 7 of 
said vehicle is operated, 

[0031] CD a synthesizing unit 15 for adding and synthesizing 
the image signals outputted from said display select switch 
6 A in © and the image signals from said display control unit 
5a/ and 

[0032] <Z) a display unit 2a for displaying an image of the 
synthesized signals from said synthesizing unit 15 in ©. 
[0033] Additionally, the multipurpose display systemmay have 
such a configuration that switchingof saiddisplay select switch 
6 A and display changeover of said display control unit 5a are 
effected by operating a manual switch 8 as well as by operating 
said reverse gear 7 . 
[0034] 

[Operation] According to the multipurpose display system of 
the present invention, a picture shot by the camera 1 is displayed 
on the display unit 2a through the display select switch 6 A 
and the synthesizing unit 15 when the reverse gear 7 (or the 
manual switch 8) is operated. 

[0035]- The display control unit 5a stops generating image 
signals showing the processed data from the data processing 
unit 4a . The display control unit 5a then accesses the distance 
marker data storage 14 to generate image signals for displaying 
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an image of distance scales. 

[0036] As a result, the picture shot by the camera 1 and the 
distance scale image produced by the display control unit 5a 
are synthesized in the synthesizing unit 15, The synthesized 
image with the distance scales given to the picture of the back 
is thus displayed on the display unit 2a. 

[0037] As mentioned above, an image having distance scales 
on the back monitor image appears on the display unit 2a when 
the reverse gear 7 (or the manual switch 8) of the vehicle is 
operated. On the contrary, only an image of processed data 
from the data processing unit 4a appears as image data on the 
display unit 2a when the reverse gear 7 (or the manual switch 
8) of the vehicle is not operated. 

[0038] Consequently, since the. distance scales given to the 
camera image do not overlap the displayed data from the data 
processing unit 4a, instruction data recognition and also 
distance conceivability in the camera image are not 
deteriorated . 
[0039] 

[Embodiment] Described below is an example of the multipurpose 
display system embodying the present invention. 
[0040] (1) Structure 

Fig. 2 is a block diagram showing a structure of a multipurpose 
display system of this embodiment. 
[0041] 1) Data processing unit 



A data processing unit is a microcomputer system which consists 
of a CPU (Central Processing Unit) 16 as a main component, a 
RAM (Random-Access Memory) 17, a Chinese Character ROM 
(Read-only Memory) 18, and an I/O (Input/Output) buffer 19. 
Operation signals from the reverse gear 7 are inputted to the 
I/O buffer 19. 

[0042] 2) Data communication unit 

A data communication unit is composed of a radio communicator 
3a, and a communication interface 23 for connecting the radio 
communicator 3a with a bus of the above microcomputer system. 
[0043] 3) Display control unit 

A display control unit is made up of a CRT controller 20, an 
image memory 21, and an RGB (Red-Green-Blue) encoder 22. The 
CRT controller 20 is connected to a bus of the above microcomputer 
system to access display data. 
[0044] 4) Distance marker data storage 

A distance marker data storage contains ROM to store distance 
marker data in distance marker ROM 14 A as pattern data. 

[0045] 5) Camera, display select switch, synthesizing unit, 

and display unit 

A camera 1 sends picture output signals to a synthesizing circuit 
15a through a relay 6 B - The relay 6 B is connected in accordance 
with the operation of the reverse gear 7. 

[0046] The synthesizing circuit 15a synthesizes image signals 
sent from the RBG encoder 22 and image signals from the camera 
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1 by signal addition. 

(0047] An image of the signals synthesized as above is 
displayed on the CRT 2b. 
[0048] (2) Operation 

The operation of this embodiment is described chiefly as the 
operation of the microcomputer system having the CPU 16 as the 
main component. The CPU, which communicates with other 
components through buses, provides radio communication with 
the control station through the communicator 3a and gives 
commands to the CRT controller 20 for display controlling. 
Additionally, the CPU recognizes the operating condition of 
the reverse gear 7 by the operation signals inputted through 
the I/O buffer 19. 

[004 9] Fig. 3 is a flowchart showing the operation of the 
shown embodiment - 

[0050]- The operating condition of the reverse gear 7 is 
recognized at Step S101. If the transmission of the vehicle 
is not at the reverse gear position, the process goes to Step 
S102 . At Step S102, the instruction data sent from the control 
station and stored in the RAM 17 are readout by the CRT controller 
20 and displayed on the CRT 2b as a collection/delivery receiving 
screen . 

[0051] When it is judged that the transmission is at the reverse 
gear position at Step S101, the process proceeds to Step S103. 
At this step, the distance marker ROM 14 A is read out by the 
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CRT controller 20 to display the distance scales oh the CRT 
2b. Since the image signals from the camera 1 are inputted 
to the synthesizing circuit 15a, the picture shot by the camera 

1 can be displayed with distance scales provided thereon. 

* — 

[0052] (3) Display example 

Figs. 4(a) and 4(b) illustrate a display example of the shown 
embodiment. Fig. 4(a) shows a data display screen, and Fig. 
4(b) shows a camera image screen. 

[0053] As illustrated in these figures, the distance scales 
in Fig, 4(b) appear on the display screen of the CRT 2b only 
when the camera image is displayed. The distance scales do 
not overlap the data display screen in Fig. 4(a). 
[0054] Therefore, the distance scales do not deteriorate 
recognition of the data display screen, as is apparent when 
contrasted and compared with a conventional display example 
in Fig. 8. 
[0055] 

[Effect of the Invention] As aforementioned, in the 

multipurpose display system of the present invention, the 
distance scales are shown only when necessary for a specific 
purpose without overlapping the data display screen. Thus, 
the distance scales are not obstructive to data reading, 
resulting in providing more improved working environment in 
view of conceivability . 
[Brief Description of the Drawing] 



[Fig. 1] Fig. 1 is a block diagram showing a basic structure 
of the present invention. 

[Fig. 2] Fig. 2 is a block diagram showing a structure of 
a multipurpose display system of an embodiment. 
[Fig. 3] Fig. 3 is a flowchart showing an operation of the 
above embodiment. 

[Fig. 4] Figs. 4 (a) and (b) illustrate a display example 
of the above embodiment. Fig. 4 (a) shows a data display screen. 
Fig. 4(b) shows a camera picture screen. 

[Fig. 5] Fig. 5 is a block diagramof a structure of a prior-art 
display system which displays data and monitors the back of 
a vehicle. 

[Fig. 6] Figs. 6(a) and 6(b) illustrate an example of a 
multipurpose display system installed in a vehicle. Fig .6(a) 
is a perspective view of the vehicle, and Fig. 6(b) is a 
perspective view of a driver's seat of the vehicle. 
[Fig. 7] Figs. 7 (a) and 7 (b) showthe structure of the prior-art 
display system which displays distance scales. Fig. 7(a) 
illustrates a positional interrelationship between a CRT and 
a scale plate viewed from the side of the CRT. Fig. 7(b) is 
a front view of the scale plate. 

[Fig. 8] Fig. 8 illustrates an example of a data display screen, 
showing that the presence of the distance scales deteriorates 
data recognition in the conventional display system. 
(Description of Numeral] 
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I (Back monitoring) camera 
2, 2a Display unit 

2b CRT (Cathode Ray Tube) 

2A Monitoring TV 

3,3b Radio Communicator 

4,4a Data processing unit 

5,5a Display control unit 

6,6A Display select switch 

6B Relay 

7 Reverse gear 

8 Manual switch 

9 Vehicle 

10 Driver's seat 

II System main body 

12 CRT 

13 Scale plate 

14 Distance marker data storage 

14A Distance marker ROM (Read-Only memory) 

15 Synthesizing unit 
15a synthesizing circuit 

16 CPU (Central Processing Unit) 

17 RAM (Random-Access Memory) 

18 Chinese Character ROM 

19 I/O (Input-Output) buffer 

20 CRT controller 
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21 Image memory 

22 RGB (Red-Green-Blue) encoder 

23 Communication interface 

24 Communication line 

[Fig. 1] 

Basic Structure of the Present Invention 

1 (Back Monitoring) Camera 

2a Display Unit 

4a Data Processing Unit 

5a Display Control Unit 

6 A Display Select Switch 

7 Reverse Gear 

(8 Manual Switch) 

14 Distance Marker Data Storage 

15 Synthesizing Unit 
24 Communication Line 

[Fig. 2] 

Embodiment (Structure) 

1 Camera 

2b CRT 

3a Communicator 

6 B Relay 

14 A Distance Marker ROM 
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Synthesizing Circuit 

CPU 

RAM 

Chinese Character ROM 
I/O Buffer 
Image Memory 
RGB Encoder 

Communication Interface 



[Fig. 3] 

Embodiment (Operation) 
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S103 

DISPLAY 
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REVERSE GEAR? 

SYNTHESIZE CAMERA SIGNAL & DISTANCE MARKER AND 
DISPLAY COLLECTION & DELIVERY RECEIVING SCREEN 



[Fig. 4] 

Embodiment (Display Screen) 

Oxlndustries 

1 box 17:00 

AATrading Co., Ltd. 

12 boxes Prompt delivery requested 

OADxEngineering 
1 box 
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ABC Store 
7 boxes 
(a) 

[Fig. 5] 

Display System for Displaying Data and Monitoring Back of Vehicle 
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[Fig. 6] 



Example of Installation 
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System Main Body 



[Fig. 7] 
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Display of Distance Scales 

12 CRT 

13 Scale Plate 



[Fig. 8] 

Overlapped Data Display {Display Screen) 

Oxlndustries 

1 box 17:00 

AATrading Co . , Ltd. 

12 boxes Asked for prompt delivery 

OADxEngineering 

1 box 

ABC Store 

7 boxes 
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[0 0 5 4] l^iot, H8twW^Ufcta»<D^« 
[0 0 5 5] 
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